[MA 5^ • ct><?c 

0 




281421 

37,682/63 



COMMONWEALTH OF AU3TRALIA 

PATENT SPECIFICATION 

Class Int. CI. 

Application Number 37,682/63. I^ 44 ^ JHd ^ 

Lodged 15th November, 1963. 44.55. A4dd. 



Complete Specification ^^^^^ . „ 

Entitled MOLDING APPARATUS FOR FOOTWEAR. 



Lodged 
Accepted 
Published 



15th November, 1963, 
Uth March, 1968. 
20th May, 1965. 



Convention Priority isth January, 1963, United States of America; 252474, 



Applicant 



AMERICAN RESEARCH AND DEVELOPMENT COMPANY, 



Actual Inventor 



EUGENE IRVIN CROYLE. 



Related Art: 220,270(35,183/58) 70.4; 44.3 

247,165(52,381/59) 44.3; 44.55; 44.53; 70.1, 
233,762(40,358/59) 70.4; 44.53; 44.3. 



7*e following statement U a full description of this Invention, tncludln* the be* method of performing 
It known to US i 

Prt«.«l Iter »h. Ocv^r^t of ti« C«,m«.»»tt by A. 4. Arthur. Commonw,*.,* Qov^nr.-. PrlMT. C«»b^~ 



TMs Invention relates to molding of com- 
positions to fabric material and particularly to the 
molding of soles to a slipper or a shoe upper. 

One of the persistent problems encountered 
in the loot wear industry has been the providing of cheap, 
durable, and flexible soles for foot wear. The cost 
of soling Is extremely important in this highly 
competitive industry. Similarly, it is extremely 
Important that the soling provideJccmpare favorably 
fxom the otan&oinfc of waKOsLlUy. Accordingly, it 
is the purpose of this invention to provide a solution 
to the foregoing, although it is understood that the 
process and apparatus described herein is not limited 
to application in the foot vvear industry* 

It is an object cf this invention to provide 
a sample, efficient manner of applying a thick composition 
of wear material to a fabric support. 

A further inject is to provide means for 
automatically applying such composition* 

A stall further object of this invention is 
to provide a durable, flexible sole composition \ehich 
does not require a subsequent finishing operation. 

It is still a further purpose of this invention 
to provide a sole composition having a thin, dense 
outer skin having good wear properties.. 

It is another object of this invention to 
increase output per man hour by providing single station 
apparatus readily usable by unskilled operators. 

Another object of the invention is to provide 
apparatus for accomplishing the above wherein the 
necessary operations are automatically programmed. 
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A still further object of this invention is to 
provide apparatus in which production may be quickly 
switched from one type of foot wear to another. 

It is a still further object of the invention to 
provide a novel molding for an elastomeric composition. 

Another object is to use the elastomeric 
composition in liquid form containing an expanding agent. 

Yet another purpose of this Invention is to 
provide a simple liquid dispensing mechanism which places 
an accurately controlled amount of liquid composition 
into the mold. 

A still further object of our invention is to 
provide apparatus in which all of the necessary steps in 
the molding process are regulated in a programmed cycle, 
including the controlled application of heat to the components. 

According to the present invention there is provided 
a molding apparatus lor footwear comprising: 

(a) a support table; 

(b) an open cavity shoe sole mold fixedly supported in 
a substantially "horizontal plane by said table; 

(c) a dispenser mounted on said table for reciprocable 
horizontal movement for dispensing a liquid plastisol at 
room temperature; 

(d) said dispenser t>eing movable from a position adjacent 
and clear of said shoe mold along a line of travel over said 
mold extending substantially the length of said mold so that 
plastisol is deposited inside said mold as the dispenser 
moves thereover; 

(e) last support means pivotally mounted on said table on 
a horizontal axis which is disposed transverse to the length 
of said shoe mold; 
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(f ) a last mounted on said last support means and movable 
therewith so^that it closes the mold in one position and 

is moved clear thereof in another position; 

(g) heating means in said last having a heat level control 
unit to maintain temperature at approximately the gel 
temperature of the plastisol; 

(h) heating means in said mold having a heat level control 
unit which maintains the initial temperature of the mold 

at slightly above the melting temperature of an expanding 
agent in the plastisol; 

(i) control means for operating said dispenser and said 
last support assembly; 

(j) an overall heat control means connected to both of said 
heating means for -.governing operation thereof; and 
(k) programming means connected to said dispenser, said 
last support., and said overall heai control means for 
providing cyclic operation of said unit, whereby said dis- 
penser and said last are successively moved into operative 
position ever said mold, and application of heat to said 
mold and last is directly controlled* 

Other objects and advantages of our invention 
reside in the details of construction, arrangement, 
combination of the various parts of our apparatus as 
her einafter more fully set forth, as specifically 
pointed out in our claims, and illustrated in the 
accompanying drawing, In which: 

FIGURE i a general perspective view of 
our molding apparatus showing the last assembly in upright 
position, and the dispenser assembly in retracted position. 

FIGURE 2 is a side elevational view with parts 
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cut away, snowing the lasts in upright position and the 
dispenser assembly in a .tally forward dispensing position 

above the mold. 

FIGURE 3 is a side elevational view with parts 
cut away, which shows the last assembly in position on the 
mold and the dispenser assembly in retracted position. 

FIGURE 4 is a cut away side elevational view 
of the mold and last assemblies in engaged position. 

FIGURE 5 is a sectional view taken on line 

5-5 of FIGURE 4. 

FIGURE 6 is a schematic showing an illust- 
rative example of a control arrangement for our 
apparatus. 

The principal assemblies, namely the mold, 
last, and dispenser assemblies are generally shown 
in the perspective illustration of FIGURE 1. It will 
be noted that the meld assembly 70 is set in the top 
plate 12 of the cabinet assembly 10; that the last 
assembly 80 is pivotally supported on the cabinet 
assembly, and that the dispenser assembly 40 and 
reservoir assembly €D are both carried on the dispenser 
carrying assembly 20 for reciprocal movement over the 
open mold cavities 75. 

Referring particularly to FIGURES 2 and 3 
taken in conjunction with FIGURE 1, top plate 12 
of the cabinet assembly 10 has two depending plates 
14 and 15 extending downwardly therefrom which support 
the dispenser slide bar 17. The dispenser slide bar 
furnishes the direct support for the dispenser carrying 
assembly 20. - 
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Dispenser carrying assembly 20 consists of a 
horizontally disposed dispenser carrying plate 21 which 
is supported from below "by a vertically disposed strut 
member 22 which extends do wnwa rdly from the dispenser 
carrier plate 21 through the slot 19 in top plate 12 to 
directly engage bearing block 23 which is reciprocally 
mounted on the dispenser slide bar 17. Two such 
assemblies are provided to support dispenser carrier 
plate 21. 

To control movement of the dispenser carrier 
assembly 20, a depending plate member 24 integral with 
the carrier block 23 is connected to a fluid power 
assembly 30 disposed parallel to dispenser slide bar 
17 and fixedly connected to depending plate 14. 

The power assembly 30 consists of a fluid 
cylinder 31 havingf supply lines 32 and 34 and a 
piston 36. An elongated bearing block act u a t in g rod 
38 is directly connected with piston 36 at one end 
and plate member 24 at the ether so that movement of 
piston 36 in cylinder 31 will also move plate member 
24 and the dispenser carrier assembly 20. 

An accurate and adjustable means of limiting 
the forward travel of the dispenser carrier assembly 
20 is also provided. It consists of an elongated 
rod 25 rotatably supported in close, parallel prox- 
imity to actuating rod 38 and supporting a laterally 
adjustable stop nA 28 which will engage plate member 

24 to prevent further forward movement thereof. Rod 

25 extends through an opening in plate 15 of slightly 
larger diameter than that of the rod. Head 26 and 
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washer 26a hold the rod in position, preventing lateral 
shifting thereof while allowing the rod to be rotated 
upon applying a wrench to head 26. Stop nut 28 thread- 
edly engages threaded section 27 so that its lateral 
position may he adjusted upon rotation of rod. 25. An 
upstanding sleeve section 28a of the stop nut is tele- 
scoplcally mounted on actuating rod 38 to permit free 
sliding movement of the parts . It will be noted 
that rotation of rod 25 will permit the position 
of stop nut 28 to be accurately adjusted for any 
desired position. 

The dispenser assembly 40 is fixedly mounted 
on dispenser carrying plate 21, and in turn, supports 
the reservoir assembly 60. 

Dispenser pump head 41 is mounted directly 
on plate 21 with the portion thereof which supports 
dispenser nozzle 42 extending forward and beyond the 
leading edge of plate 21, so that the nozzle 47 may 
protrude down over the forward edge of plate 21 
enabling fluid solution to fall directly from the 
nozzle into the mold cavity 75. 

Dispenser pump cylinder 45 is disposed long- 
itudinally on plate 21 immediately behind the pump 
head 41 and in front of supporting block 48. 

The details of the dispenser pump head ^ 
construction are not shown. However, it consists 
of an interior cavity portion open at the rear and 
directly communicating with the forward open end of 
cylinder 45. The forward lower portion of the cavity 
directly connects with nozzle 42 which has a valve 
spring-biased in closed position and opens in response 
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to pressure exerted by the composition within the 
cavity. A check valve generally indicated at 44 
supplies the liquid composition to the cavity from 
the reservoir, it opens in response to the suction 
created when piston 46 is moved away from the cavity. 
When the piston travels toward the cavity, the liquid 
composition in the cylinder 45 ahead of piston 46 
exerts a pressure on the two valves, closing valve 44 
and forcing the valve in nozzle 42 open. The liquid 
composition then flows through the valve in the 
nozzle and drops down into the mold cavity. 

Reservoir 82 is supported by means of the 
threaded connections between the tubular conduit 
64 and check valve 44, as well as block member 66. 
Reservoir supporting plate 65 is supported on block 
43. Reservoir 62 is open at the top and has a cover 
63. The liquid co mposi^ r 'tlows through an opening 
directly above conduit 64, through conduit 64 to 
check valve 44 and then through the cavity in dis- 
penser pump head 41 to fill the interior of cylinder 
45. 

. The movement of piston 48 is controlled by 
extensible rod 47 which projects through the rear 
of cylinder 45 and through block member 48. Movement 
oc this rod is controlled by the dispenser cylinder 
power assembly 50 having a conventional fluid power 
cylinder 57, *hown in phantom in FIGURE 1, which is 
connected directly to elongated rod 56 to provide 
reciprocal movement thereof. 

This fluid power cylinder is fixed on dls- 
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penser carrier plate 21 in direct line with rod 

56 and parallel to dispenser pump cylinders 45. The 

piston of this power cylinder Is directly connected 

to the en" of rod 56 which projects through a block 

48 so that movement of its piston will also move rod 

56. 

Power rod 56 is connected to a block and 
connecting rods 55 which are connected to stop blocks 
54 and to which rods 47 are connected. 

Adjustable stop bracket 52 through which 
elongated rod 47 passes, is bolted to carrier plate 
21. FIGURE 2 shows the step block 54 and bracket 
52 in engagement and limiting the forward movement 
of piston 46. The desired length of travel of the 
piston is therefore determined by the distance between 
block 54 and bracket 52 when the piston 46 is its 
rearmost position, as shown in FIGURE 3. 

Referring to FIGURES 1, 4 and 5, mold 
assembly 30 is set within opening 13 of a cabinet 
top plate 12 and is held in proper position by 
appropriate fastening means which are not shown. 
The assembly may also be machine fitted into plate 
12. 

The mold assembly 70 has a flange portion 
73 which extends over and rests upon the top surface 
of plate 12 immediately adjacent opening 13. 

Mold cavity 75 is formed in the top surface 
72 and has a thin body section 74 between the mold 
cavity and a fluid passage 76 to which cooling fluid 
is applied through connections 77 and 78. A cylin- 
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drical type electrical heater 79 having electrical 
connections 79a Is inserted in the mold plate immed- 
iately below the fluid passage 76, 

The last assembly 80 consists of an upper 
solid form 82 In the general shape of a shoe last* 
A cavity 82a of the general shape to accomodate a 
heating and cooling assembly is formed in the under 
side of the last member 82. An intermediate insulating 
layer 83 is dispsed between form member 82 and a heater 
containing member 04. Member 84 has a bottom flat 
portion 84a and a central upstanding portion 84b in 
which cylindrical heaters 86 are disposed. Thin 
plate 85 rests on Hat portion 84a of heater rec- 
eiving member 34 and provides a flat bottom exterior 
surface for the last as well as forming an interior 
coolant passage 87 between its inside surface and 
the lower surface of member 84. Conduits 88 and 89 
supply coolant to cavity passage 87. 

Referring again to FIGURES 1 through 3, 
the pair of last assemblies 80 are supported on a 
pivotal assembly 90 trhich is supported on the cabinet 
assembly 10 through trunnion 18. 

Each cf the Inst assemblies 80 are bolted 
to arm members S2 through a last insulator block 
91* The arm 92 is connected toftan insulator block 
93 supported on channel- shaped support 94. 

Support member 94 has two extended portions 
94a which are pivotally supported on trunnion 18 
by a pin connection 95 to upstanding section 18a 
of the trunnion. 

1 0 
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The last and last support assemblies are 
raised and lowered by means of a power cylinder 101 
pivotaHy connected to plate 14 through trunnion 16. 

The power cylinder assembly 1G3 consists 
of a cylinder 101 pivotally supported to trunnion 
16 by means of pin 102, and having a saovable piston 
103* Fluid sigyply lines 107 and 108 Are connected 
thereto. 

The power cylinder is connected to the last 
support assembly 90 by means of an reiongated rod member 

104 and which is directly connected to piston 103 at 
one end* The other end is connected to socket member 

1 05 which is pivotally connected to the channel- 
shaped member 94 of the last support assembly 90 
through pin 93 and depending lug 96. 

Referring to FIGURE 6, which shows an 
illustrative control arrangement for oar apparatus , 
a sequential timer 200 Is used to program the oper- 
ation of the various components of our device to 
produce a fully automated cycle. 

Power cylinders 31, 57 and 101 are shown 
with solenoid control valves 130, 140 and 150 res- 
pectively, which direct the application of fluid 
pressure to the fluid supply lines of these cylin- 
ders_ 

Fluid pressure to these valves from pump 
305 is supplied through conduit 315 wfcich has branches 
132, 142 and 152 connected to each of these solenoid 
valves* Return lines 134, 144 and 154 are connected 
to the reservoir 310 to complete a closed fluid 
supply circuit. 

The valves are connected to the sequential ^ ^ 
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timer through wires 135, 145, and 155, and the remaining 

lead3 of the solenoids grounded as shown at 137, 147, 
and 157. 

Flow of coolant to the mold and last assemblies 
is controlled by solenoid valve 160 which is also 
connected to sequential timer 200 by means of wire 
165 connected to the solenoid. The other lead of the 
solenoid is grounded as indicated at 167. Movement 
of the solenoid valve will control the supply of water 
to conduits 77 and 33 which lea.d respectively to 
chambers 76 and 87 cf the mold and last assemblies res- 
pectively. 

The application cf heat to the mold and 
last assemblies is controlled through sequential 
timer 200 by a relay 170 corrected to the timer through 
wire 175,, Operation of this relay controls the 
application of a 220 volt supply current to the mold 
and last heater leads 79A and 36A respectively. A 
rheostat for each heater is located on panel 120 and 
connected in each electrical line between the heater 
and relay 170 to permit temperature adjustments. 
A thermostat may also be xised. 

The sequential timer 200 is the conventional 
cam operated type,, in which a plurality of cams are 
rotated on a shaft by a small A-C motor, and the 
rotation cf the cams open and close a switch in 
contact wii ; ?J;« cam suri\ace 3 one end of which is 
connected to th out-going leads and the other side 
of the switch connected to the high voltage lead of 
the 110 volt supply. 
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The operation of this machine is as follows: 

The cycle begins with the machine in position 
as shown in FIGURE 2 with the last assembly 80 in 
fully raised position, and the dispenser assembly 
40 in forward position over the mold cavities. The 
mold cavities at this time contain the dispensed com- 
position, and the two lasts each have an upper read y^ 
for soling placed thereon. 

A start button located on control panel 120 
is pushed to supply current to the sequential timer 
2C0 to start the cycle and begin the first stage. The 
mold heater circuits are energized by the activation 
of relay 170, ?aid the dispenser carriage assembly 20 
is retracted to start position by the application of 
fluid pressure to cylinder 31 through line 32 which 
is connected to fluid supply line 142 by activation 
of solenoid 140. The sequential timer 200 activates 
this solenoid through lead 145. 

Simultaneously the dispenser pump cylinders 
44 are recharged with composition by moving pistons 
46 rearwardly and away from dispenser pump head 41. 

This movement is controlled by the sequential 
timer 200 which supplies power through wire 155 to 
the solenoid valve so that conduit 58 of the dispenser 
power cylinder 57 is connected to conduit 152, to 
force elongated rod 56 rearwardly. 

At the same time solenoid valve 130 is 
activated by the sequential timer to connect cenduit 
108 of power cylinder 101 to the fluid supply conduit 
132* The lasts are moved from the vertical position 
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to approximately 1/4 inch to 3/8 of an inch of full 
closure with the mold cavities surface. This position 
may be referred to as the "First Stage Last" position. 

The above mentioned movements comprise the 
first stage of the cycle and are completed in slightly 
over two minutes, specifically two minutes and ten 
seconds* 

The first stage begins with the moid temp- 
erature stabilized at approximately the mailing temp- 
erature of the expanding agent in the liquid plastisol 
composition, approximately 210° to 220°F, The liquid 
plastisol is poured into the mold at room temperature. 
Slight expansion occurs immediately on the bottom, 
or tread surface and arcund the edge or welt area of the 
sole. The core and top surface of the plastisol com- 
position remain fluid and non-expanded. During this 
stage the mold cavity temperature rises to 225° - 
220°F, slightly below the gel range (240° - 260°F) 
of the plastisol. The time lapse in this stage is 
important since the gel temperature range must not be 
reached. 

Also the last and shoe upper temperature must 
be kept in the gel range of 240° to 260°F. This 
iatler temperature is important since it determines 
the degree of "wetting" and adhesion cf the piastic 
to the upper. If the temperature is too low there 
is excessive "wetting" which raises plastisol con- 
sumption and occasionally produces radical ceil struc- 
tures. Too high a temperature causes premature gelling 

with little "wetting" and consequent poor bead of 
the sole to upper. 
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The last then decendo to full closure with 
the mold cavities and will remain in that position for 
approximately three minutes, to expand and cure the 
competition- 

In this second stage the lasts decend to 
full closure with the mold cavities and the heat input 
is adjusted to raise the mold temperature to above the 
gel range temperature of the plastisol so that at 
approximately five minutes from the start of the cycle 
a fusion or fluxing temperature of 350°F. is reached. 
This time and temperature Tall vary slightly depending 
upon the thickness of the sole being molded. 

At approximately five minutes from the beginning 
of the cycle the mold heater circuits will be deenergized 
by the timer 200 through relay 170. 

Simultaneously, sequential timer 200 will 
activate the solenoid valve 160 through line 175 
to connect the water coolant supply to the fluid 
passages in the mold and last assemblies through 
conduits 77 and 88. The temperature of the coolant 
is adjusted so that the temperature of the mold 
components is stabilized at from 160° to 220°F. , 
depending upon the melting temperature of the ex- 
panding agent used, and within 10 degrees of such , 
temperature. After cooling the conduits may be 
completely purged of coolant by air-blast. 

At approximately six minutes from the 
start of the cycle the sequential timer deactivates 
solenoid valve 130 connecting fluid power supply 
line 132 to the last power cylinder 101, affecting 
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the raising of the last support assembly. The soled 
shoes are stripped from the mold as the last is 
raised* During the raising of the last, the sequential 
timer deactivates solenoid valve 140, connecting 
the fluid supply 142 to conduit 34 and simultaneously 
connecting conduit 32 to fluid return conduit 144. 
Thi3 moves piston 25 forward in turn moving the dis- 
penser carriage assembly 20 and the dispenser assembly 
40 forward and ever the mold to a position as shown in 
FIGURE 2* 

At the time that the dispenser assembly 40 
reaches a point dirsctly over the mold cavity 75, the 
sequential timer 200 cuts off power to solenoid valve 
150, thereby connecting conduit 58 to reservoir con- 
duit 154 and connecting fluid supply conduit 152 to 
cylinder supply conduit 59, This moves the piston 
cylinder and elongated red 56 forward in turn moving 
piston 46 forward to force the plastic composition 
oi2t of nozzle 42 so that it falls directly into the 
moid ci.vity 75, to partially fill it, leaving some 
room for errpansion of the composition under the heat 
applied thereto by the mold and last assemblies. 

The position as illustrated in FIGURE 2 
::ho-vs the apparatus in final position and ready 
for the start of a new cycle. It will be noted that 
the forward crave! iu the dispenser carriage assembly 
ZC ii> av:r -frted It? sic;.* . vc-mber 23 and that tho ft-rr;ard 
travel of uU^-iaer piston 46 is arrested by stop 
member 52, At the time tins position is reached 
th sequential timer automatically resets itself 
to zero time in preparation for another cycle. 
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When the last assembly reaches the vertical 
position, the soled pair of footwear is removed from 
the last assembly, completing the operation. Another 
unsoled pair of footwear is then slipped over the 
two last assemblies and the start push buttom depressed 
to reactivate sequential timer 200. 

The conversion of the plastisol to a 
formed, fused end-use product makes use of the con- 
trolled application of heat. Cooling is necessary 
for removal of the finished product from the mold. 
Some important factors which determine actual oper- 
ating conditions and duration of the molding cycle are: 
plastisol formulation; heating characteristics of 
the mold in use; thickness, density, and shape of the 
end product; depth of plastisol in the mold (expansion 
factor). Tn general, the time of heating largely 
is determined by the thickness of the end-product 
desired. This is because of the insulating chara- 
cteristics of expanded plastisol. 

The top temperature is influenced by the 
size and mass of the end- use product. In thin 
section, such as slipper -sock soles, proper fusion 
of the resin may occur at 305°F. , while 350° or more 
may be required to fuse sections up to one half 
inch thick. In either case the heat must be applied 
so as to melt the vinyl on the wear, or tread surface 
of the end product. The properly molded product 
has a sandwich appearance with the center being 
expanded and macro-porous and the outside surface 
being a thin skin of dense vinyl. 
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With regard to the compositions used vnth 
this process, set forth below are one general formula 
(I) and two specific formulae (II, HI J of plastisols 
which have been found to be satisfactory as a mix 
in the process generally described above: 

I 

Ingredients Parts by weight 

Vinyl dispension type resin 10° 
Flastisiser 2 °- 150 
Inert filler 0 " 40 * 

Stabilizer 1/2-5 
Blowing or expansion agent l/ 10 
The following are specific examples of the general 
Ingredients set forth in Formula I: 
Vinyl dispersion type resin: 

1. Gcodreich's Geon 121 
2l Monsanto's Gpalon 410 
3^ Bakelite's Cynv 

Flastisizers: 

1. Bloctyl Fhthalate or (DOP) 
2* Bi-isodecyl phthalate or (DIDP) 
3* HB 40 by Monsanto Chemical Co, 
4, Di-isodecyl Adipate 

Inert Filler; 

1. Calcium carbonate 
2- Silica 
3* Barytes 

Stabilizers: V 

1, Barium, cadmium, zinc stabilizer system 
2I Tim stabilizer system 
3. Lead stabilizer system 

3io\vi:.g o*> Exapnsion Agent: 

1„ DuPout's BL 353 

D\iPont f 3 Unicai ND , . 

3" Celogen - AZ (Tr=de name of Nau.rr.tuck Chemical 

Div. U.S. Rubber Co. 

Naugatuck, Connecticut) 
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Two specific examples of the compositions which 
have proved to be satisfactory are set forth below: 



n 

Ingredients Parts by weight 

Geon 121 100 

DOP 60 

HB 40 25 

#10Whiting (Calcium Carbonate) 15 

BZ 51 ) 3 

) (Advance Solvents & 

C 79 ) Chemical Co.) 1 

Dupont's BL 353 2 

rn 

Geon 121 100 

Dicapryl Phthalate 30 

Di-isodecyl Adipate 30 
Arochlor 1254 (Monsanto Chemical Co.) 15 

Silica Flour 40 

Tribasic Lead Carbonate 5 

Celogen-AZ 5 



As a specific example of the preferred 
process, reference is made to Formula n. This com- 
position, containing the chemical expansion or blowing 
agent, is placed into the cavities by the dispensing 
means* 

The mold is heated, resulting in the 
plastisol mix becoming more fluid and flowing throughout 
the mold cavity. The application of heat to the 
plastisol mix after descent cf the last expands the 
blowing agent at about 220°F. This expansion of 
the blowing or expansion agent by virture of th 
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decomposition thereof increases the volume of the 
charge of plastiaol mix in the cavities to the extent 
that the cavities are now completely filled, and the 
adjacent portions cf the uppers are impregnated 
with the plastisol mix* Any excess gase3 resulting 
from the decomposition of the expansion agent will 
leak out cf the mold through the portions of the 
uppers clamped between the last and the mold cavity. 

Heating is continued and at about 250°F. , 
the plastisol mix becomes cheesy in viscosity. It 
should be noted at this point that the process may 
be ixscdilied to permit the plastisol mix to be expanded 
iii the cheesy state if .larger cells are desired in 
the sole structure. This will result In a thicker 
■wall structure between the cells and the resulting 
product will be tougher when it is cured. 

Referring still to the specific example in 
Formula IT, heating of the plastisol mix is continued 
until fusion takss place between the resins and the 
plastisizers at about 350°F. The fused plastisol mix 
is chen rapidly cooled by forcing coolant through the 
mold and last conduits. This generally requi-eoonly 
thirl 7 seconds and the mold product can then be 
^l^ped f rom the mold. 

The process described hi detail above is* 
orjrri.'rd ox± vnth suostar.^ni rapidity and can be 
cc^vplsted .1 r-.; proximately six "a-nutcs due primarily 
to the c?pid hosting and cooling cf the elastomer 
mix. 

Most eiastomerlc material, may be employed 

2 0 I 



281421 

In this process, for example, rubber latex (natural 
or synthetic), epoxy resins, polyester resins, poly- 
nrethane resins, and isocyanates. The process, as 
mentioned above, has been found to be particularly 
effective when plastisols erf poly- vinyl chloride 
are employed* 

It is also anticipated that the process 
will be employed in malting non- lasted footwear * It 
should also be understood that & selection of colors 
is available merely by Injecting appropriate pigments 
into the plastisol mix. 

In the conventional molding of eiastomeric 
articles, particularly those fabricated from rubber, 
very high pressures are required, and this results 
in the use of extremely heavy presses, molds, and other 
apparatus necessary for carrying out the fabrication. 

However, in the process described herein 
above, high pressures are not required. External 
pressures on the molding means are relatively negligible, 
while internal pressures resulting from the decomposition 
of the expanding agent are relatively low # Thus, It 
is possible to use molding means which are lighter in 
construction than the conventional mold and this, in 
turn, permits a more rapid process since the molds 
may "be heated and cooled more quickly. Further, the 
lightness of the mold construction assures rapid 
heating of the mold by heating means provided for this 
purpose. In addition, the lighter molds of the present 
invention lend themselves to a conveyor type fabricating 
method which is not possible when heavy mold3 are 
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Although the prior disclosure illustrates 
the preferred process used the ranges may vary somewhat 
depending on the composition used. 

While the invention has been described, it 
will be understood that it is capable of further 
modifications and this application is intended to cover, 
any variations, uses, or adaptations of the invention 
following In general, the principles of the invention 
and including such departures from the present dis- 
closure as come within known or customary practice in 
the art to which the invention pertains, and as may 
be applied to the essential features hereinbefore set 
forth and as fall within the scope of the invention 
or the limit3 of the appended claims. 
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The claims defining the Invention are as follows:- 

lm j\ molding apparatus lor footwear comprising: 

(a) a support table; 

(b) an open cavity shoe sole mold fixedly supported in 
a substantially horizontal plane by said table; 

(c) a dispenser mounted on said table for reciprocable 
horizontal movement for dispensing a liquid plastisol at 
room temperature; 

(d) said dispenser being movable from a position adjacent 
and clear of said shoe mold along a line of travel over 
said mold extending substantially the length of said mold 

so that plastisol is deposited inside said mold as the 
dispenser moves thereover; 

{e) - last support means pivotally mounted on said table on 
a horizontal axis which is disposed transverse to the length 
of said shoe mold; 

(f) a last mounted on said last support means and movable 
therewith so that it closes the mold in one position and is 
moved clear thereof in another position; 

(g) heating means in said last having a heat level control 
unit to maintain temperature at approximately the gel 
temperature of the plastisol; 

(h) heating means in said mold having a heat level control 
unit which maintains the initial temperature of the mold^ 

at slightly above the melting temperature of an expanding 

agent In the- plastisol; 

(i) control means for operating said dispenser and said 
last support assembly; 

(j) an overall heat control means connected to both of said 
heating means for governing operation thereof; and 

2 3 
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(k) programming means connected to said dispenser, said 
last support, and said overall heat control means for 
providing cyclic operation of said unit, whereby said 
dispenser and said last are successively moved into 
operative position over said mold, and application of 
heat to said mold and last Is directly controlled. 

(18th January, 1963). 

2. The molding apparatus for footwear as set forth 
in claim 1, wherein: 

(a) a second matching shoe mold is supported on said 
table adjacent and aligned with said first -mentioned shoe 
mold to form a pair of ijiatched shoe molds for a single 
pair of f ootwear; and 

(b) a second matching shoe last is mounted on said last 
support means and is movable therewith so that it closes 
said second matching mold in one position and moves 
clear thereof in another position, said movement being 
simultaneous with the movement of said first- mentioned last. 

(18th January, 1963). 

3. The molding apparatus for footwear as set forth 
to claim 1, wherein: 

(a) a fluid cooling system is connected to both said mold 
and said last; (18th January, 1S63). 

4. The molding apparatus for footweaip as set forth 
in claim 1, v/hereim 

(a) a liquid plastisol reservoir is mounted on and moves 
with said dispenser; (18th January, 1963). 

5. The molding apparatus for footwear as set forth 
in claim 1, wherein: 
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(a) hydraulic power means are connected to said dispenser 
and said last support assembly .to effect movement thereof. 

(18th January, 1963). 
6. The shoe molding apparatus, as set forth in 

claim 1; wherein: 

(a) said control means for operating said dispenser and 
last support assembly, and said overall heat control 
means include electrically responsive elements; and 

(b) said programming means includes a sequential timer 
assembly which is electrically connected to each of said 
electrically responsive elements. (18th January, 1983). 

7^ The shoe molding apparatus as set forth in claim 

1, wherein; 

(a) said heating means are electrical heating elements; 
and 

(b) ^"said heat level control unit3 are rheostats. 

(18th January, 1963). 
8. A molding apparatus for footwear substantially 

as herein described with reference to the accompanying 
drawings. (IBth January, 1963). 

DATED: 19th January, 1968. 

PHILLIPS, ORMONDE AND FITSPATRICK 
Patent Attorneys. 
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